ABSTRACT The results of a follow-up study on the incidence of lung cancer in 133 workers producing zinc chromate pigments are presented. By the end of 1972 three cases of lung cancer had occurred in a sub-cohort of 24 workers who had been employed for over three years. The same group of workers has now been followed up to December 1980 and three further cases of lung cancer were found. The observed/expected ratio was 44 in this group, virtually the same as at the end of 1972. Five of the six patients smoked. Only one had been exposed to chromates other than zinc chromates.
For 50 years chromates have been known to be potent inducers of cancer in exposed workers,' while about 90 years ago one case of adenocarcinoma of the nose was reported by Newman2 in a worker who had previously been exposed to chrome pigments. Gross and Kolsch3 reported eight cases of bronchial cancer in chromium pigment workers, indicating that chromium pigments were carcinogenic in man. Until 1975 no epidemiological studies had been carried out on the suggested association between exposure to chromium pigment and lung cancer. A study reported in that year" was initiated by the occurrence of bronchial carcinoma in a 41-year-old man in the city of Bergen in 1972 who appeared to have worked in a chromium pigment producing plant. 5 The present study is a follow-up of the study presented in 1975.
In the previous investigation the study population was followed up from 1948, when chromium pigment production was started, to December 1972. Three cases of lung cancer were observed in those 24 of the total number of 133 workers who had by the end of 1972 worked in the plant for over three years. Three years later the same population was followed up. No new cases of lung cancer were observed, but there was a slight excess of cancer in the gastrointestinal tract in the same 24 workers. 6 The initial study has been criticised78 partly because of the small study population and the small number of observed cases of cancer. Twenty-four of the 133 workers had been employed in pigment production for more than three years before January 1973.
The expected chance (risk) of developing cancer in the respiratory organs in the members of this small sub-cohort was calculated by using the ageadjusted incidence rates for lung cancer in the whole Norwegian male population for the period 1955-76, as presented by the Norwegian Cancer Registry. '6 17 The chance of developing cancer was calculated from the beginning of the fourth year after first day of employment to the end of the year of death, or to the end of the year bronchial carcinoma was diagnosed, whichever was the earliest. Similarly, when using five years' employment as the requirement for admission to the study population, the chance of developing lung cancer was calculated from the beginning of the sixth year of employment. Since the data from the Cancer Registry do not plant B, and the last six to seven years at plant C. He was a trusted worker doing all types of production work, the last years as foreman. He was engaged in zinc chromate production only, except for sporadic contact with calcium chromate. From 1933 until 1954 he had been a construction worker, and exposure to asbestos during this period cannot be excluded. He had been a pipe smoker from 1945 until he became ill in 1980, smoking 75-100 g of tobacco a week. Since 1973 this worker had been included in the health screening programme of the company. In March 1980 a 2.5 cm diameter round shadow was seen adjacent to the right upper bronchial branch. Biopsy of the tumour was not successful, but a biopsy specimen from the enlarged liver indicated the presence of a poorly differentiated adenocarcinoma. Since no other origin of the tumour could be found, it was assumed that the tumour originated from the lung. The patient has not been operated on and was still alive in August 1981.
Discussion
The results presented in the present follow-up study confirm the findings in the original investigation, which indicated an association between exposure to zinc chromate and the development of bronchial cancer. The present results strengthen the findings in the initial study and indicate that the cohort method can be used when studying the incidence of cancer even on small populations, provided the chance of developing cancer is high. Discrimination between the high and low risk groups within the population at risk is also necessary when using this method on small populations at risk.
Except for one case, all the new cases of lung cancer had developed within the sub-population that was considered to be at highest risk in 1973. Of the seven of the group of 18 who were ill, six had lung cancer; the remaining 11 are healthy.
The O/E ratio for lung cancer has remained virtually constant since 1972. In the present study the chance of lung cancer developing in those workers who have started work since 1972 has not been included in the calculation of expected risk. Had that been done, the expected figures would have been slightly higher. The assumed latent period for developing cancer has been included in the calculation of expected risk. When the latent period was assumed to be 10 years, and this latent period was excluded from the calculation of the expected figure, this figure was much lower (table 1).
The regional incidence of lung cancer was also used as a reference entity, this being lower than the incidence for the whole country'9 ( 
